Bis-pyrene-labeled oligonucleotides: sequence specificity of excimer and monomer fluorescence changes upon hybridization with DNA.
The design, synthesis, and properties of a new pyrene excimer-forming probe of DNA have been described. 2,2-(Aminomethyl)propanediol was converted by the reaction with 1-pyrenebutylic acid to bis-pyrene-modified propanediol as a fluorescent non-nucleosidic linker. The bis-pyrene-modified linker can be incorporated via phosphoramidite chemistry into the 5'-terminal or internal positions of oligonucleotides (ODNs). The terminally modified ODNs showed almost similar affinity for complementary DNA when compared with the corresponding unmodified ODNs. The duplexes containing the bis-pyrene in the main chain exhibited higher melting temperatures relative to the corresponding duplexes containing propanediol linker at the same position. The UV and CD spectral studies indicate that the stacking interactions between the pyrene and DNA bases occur in the internally modified duplex and do not in the terminally modified duplex. The bis-pyrene modified linker itself displays excimer (E at 480 nm) and monomer (M at 380 nm) emission in a quantum yield (QY) of 0.17 and the E/M intensity ratio of 15. Incorporation of this linker into the terminal or internal positions of ODNs reduced the QY (0.003-0.009) and the E/M ratio (0.3-0.8). While small changes in the QY and E/M ratio was obtained in binding of the internally labeled ODNs to DNA, up to 27-fold increase in the QY and 17-fold increase in the E/M ratio was observed upon hybridization of the terminally labeled ODNs with DNA. The excimer and monomer fluorescence changes were found to be sensitive to a mismatch base present in the target DNA. The bis-pyrene-modified ODNs thus provide a sequence-sepcific fluorescent probe of DNA.